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Bar chart showing the Vickers hardness of each experimental

group according to the depth 7

Dual cured core build-up resin composites used in this study - 16
a. MultiCore HB (Ivoclar Vivadent AG, Schaan, Liechtenstein)
b. BIS-CORE (Bisco, Schumburg, USA)

Specimen manufactured for microhardness test 16

a. Acrylic resin block with artificial core space
(wide = 4 mm, deep = 10 mm) -

b. Artificial core space filled with composite resin

c. Composite resin core sectioned longitudinally

Digital microhardness tester (DM—ZD, AFFRI, Italy) used in this
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ABSTRACT

Evaluation of the polymerization
in dual cured core build-up resin composites
using different activation modes

Kwon-Hwan Cho, D.D.s.
Advisor : Jeong-Bum Min D.D.S., M.S.D.
Department of Dentistry

Graduate School, Chosun university

Core build-up materials are used in a tooth broken down by trauma and
extensive dental caries to restore the coronal portion of the tooth and
should provide a satisfactory retention and resistance of the subsequent
restoration. Lately composite core materials, in combination with improved
bonding agents, are convenient to use than amalgam, when mechanical
retention is difficult to achieve. Dual-cured core buildup composites have
been designed to allow the clinician to build extended core restorations
quickly, in bulk, as the chemical mode of the polymerization process can
initiate resin polymerization in deep resin layers. This study was
performed to evaluate the polymerization in dual cured core build-up resin
composites using different activation modes.

Two dual-cured composites core materials, MultiCore HB (Ivoclar
Vivadent AG, Schaan, Liechtenstein) and BIS-CORE (Bisco, Schumburg,
USA), were used for this study and two different groups for each

materials were prepared, corresponding to two different activation mode:



light curing for 40 sec (L) and self curing (S). Thus four groups were
tested: ML (MultiCore HB with light curing), MS (MultiCore HB with self
curing), BL (BIS-CORE with light curing), BS (BIS-CORE with self
curing). Twenty-four core spaces, 4 mm wide and 10 mm deep, were
prepared in acrylic resin blocks. The core spaces were divided into four
groups. Each group was filled with the dual-cured core materials. After
storage of the specimens for 24h in 37C water, each specimens were
sectioned longitudinally with a low speed diamond saw. Vickers hardness
was measured at the top, bottom surfaces and at the depths of 2, 4, 6, 8
mm. The data were divided into three regions, coronal, middle and apical.
The data were statistically compared using two-way ANOVA and Tukey
HSD test.

The results from this study were as follows:

1. The ML group showed the highest Vickers hardness (84.06 = 14.71
kg/mm?®) and the BS group showed the lowest Vickers hardness (60.62
+ 5.05 kg/mm?).

2. In comparison among groups using same materials, Vickers hardness of
the ML group was higher than that of the MS group (p < 0.01). The
BL group showed higher Vickers hardness than the BS group (p <
0.01).

3. In each experimental group, Ranking of Vickers hardness was as
follows: coronal > middle > apical (p < 0.01).

4. In comparison among groups using same activation modes, Vickers
_hardness of the group using MultiCore HB was higher than that of the
group using BIS-CORE (p < 0.01).



According to the results of present study, light curing show better
polymerization than self curing of dual-cured composite core materials
used in this study. Degree of polymerization decrease with increased

cavity depth.
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1. 434 s

MultiCore HB (Ivoclar Vivadent AG, Schaan, Liechtenstein)<}
BIS-CORE (Bisco, Schumburg, USA)E Ol ATHE FFUR ZAA=Z A
&3ttt (Table 1, Fig 2). 5&dz9 #FFds $1% F=E2A7]= Spectrum
800 (Dentsply Caulk, Milford, DE, USA)S 500 mW/cm?e] #4=& A}&3}
=g

Table 1. Composition of dual cured core build-up resin composites used in

this study
Dual cure composite o
Gttt Composition Lot number
Bis-GMA, UDMA, TEGDMA,
MultiCore HB barium glass, ytteriumtrifluoride,
(Ivoclar Vivadent AG, Ba-Al-fluorosilicate glass, H29206

Schaan, Liechtenstein) silicon dioxide, catalyst,
stabilizer, pigments

, BIS-GCURE Bis-GMA, UDMA, TEGDMA,
(Bisco, Schumburg, § o 0600000758
Glass fiber, Fused silica
USA)
Bis-GMA (Bisphenol A diglycidylmethacrlate), UDMA (Urethane dimethacrylate),
TEGDMA (Triethyleneglycol dimethacrylate)
2. A9
(1) =&
AREe WA AgH o9EFY 2ad ZolAel W BHF F O

_’6_
oAl el FFd= *1%?‘5& - (L:

Z}9]
Light-cure) 2} XV}%?}% A3 F (S: Self-cure) 22 UFo] F 471 +2



2 BEFsAY (Table 2).

Table 2. Classification of the experimental group

Group Dual cure composite Activation mode
ML light-cure
MultiCore HB
MS self-cure
BL light-cure
BIS-CORE
BS self-cure

HA ZZol 4 mm, =°17} 10 mme 97158 AAAHA =
A HAAZE o olad #X EES AAsATt (Fig. 3). AZE
£ 231 4539 T o433 HE EFU =
3t & B33 ¥ FHAY (Fig. 3). 4% FZoAlE Mylar strip
3 2 9o gA ol SYLE glo] & EEE AHA 40x3 FEA
IR7HA 2 ZoAAQE & A8t 208
A %“a‘oﬂ*i Bas F Ay Wo =& A 4 AFTLT 6709 A
Ho| AZ=HJLeH AFE EE AHL YAZE S A 4N X 37T
T FRTd 2asdn. vARE F4 ol IZojAe W} nigE el w|
=% 4 F& AAS7] 918 1200-grit silicone carbide paper® vt
d £4% A7 AF YPAE O FEHESR ¢ =23 ¥3 £5& FF
aloll 4 Isomet Low speed saw (Buehler, Lake Bluff, USA)E ©¢] &3] Aot
stk (Fig. 3).
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oA A= ZAdE digital microhardness tester (DM-2D, AFFRI, Italy)7}

AHEE R om 100g9] 3HEE 523 Thete] HiAA e e A (Fig. 4).

(4) FAEA

HA 983 2 mmolAd SHE vAX A= FHE coronal®, 4 mm$t 6
mme AL middleZ, 8 mme} vlEH Y FAHZE apicalZ2 BEFIAT
7zt AP AAAE SAFA dg 7oA HAFAE two-way ANOVAE
o] &g o, AlEAZL Tukey HSD testE o] €3t o]FAFT (p <
0.01).



m. Agds

7}

mz

Z] o] Pt v AE EFHAE Table 3o YERWR 1, Fig. 4+
Zh Ao Zold wE mAAEY zolE YERH 2ol
ML (84.06 £ 1471 kg/mm°)°] 7} & HA = AEE YERAIL BST
(6062 * 505 kg/mm?)e] 7} @& HAXAL AEE YEPHAT (Table 3). 2
A FWAA M= 5L coronal, middle, apical o2 H AL HE Fhel
ZA vegen, ol BF BATHLE {FoAdo] AU (p < 0.01)(Table
3, Fig. 1). & AFE A& AF T+E& 119 vndA F A5 EF A7}
T B4 Eoe F5F BAdA BAL FAE7E o 3A YEisten o
g 2 01)(Table 3, Fig. 1). 22 L4 o
2 T F ASE 79 vA2 ZEE ¥uPE @ Multicore HB7}

BIS-COREX.Y} 9 %2 #& YeEhAY (p < 0.01)(Table 3, Fig. 1).

)
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Table 3. Vickers hardness (Kg/mm?® in each experimental group

Vickers hardness Vickers hardness
Group Depth (esn LSk i’ Group Depth (thean = SD ke ot
coronal  100.75+10.73 coronal 87.081+7.38
middle 80.97+6.35 middle 74.06+3.85
ML BL
apical 70.44+4.32 apical 65.61+5.11
mean 84.06+14.714 mean 7558+ 10.4¢
coronal 73.08 +5.98 coronal 65.39+4.71
middle  67.28+3.85 middle 59.64+2.78
MS BS
apical 65.67+4.76 apical 56.83+3.00
mean 68.68£5.85" mean 60.62+5.05"

The same superscript letters demonstrate no significant differences in each group (p > 0.01).
Each vertical bar demonstrate significant differences in each subgroup (p < 0.01).
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Fig 1. Bar chart showing the Vickers hardness of each experimental group

according to the depth
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299 2FAAY T FPPPIG FHLol wek zpol st Yok
o] ATNE BERAIAE 4027 B2 = PELS AYsAn, At

FolAE 2087 Auigrde] BB Fol ThAl R Wl w=HAIE W

< A=stg =), MultiCore HBE #5847 MLT (8406 £ 14.71 kg/mm®)

m
f
K}

=" MS (6868 *= 585 kg/mm?) 3

A B=E ebyler, BIS-COREE A3 A3l = JTF~2 BL
8 + 1049 kg/mm?)e] =7}E&E BST (6062 £ 505 kg/mm?)Eth

EA%HoR o B 317132 BEE HAFAT (p < 00D). ol o] A7l

A AFEEE ol FEE Edwz FZoAlel MultiCore HBSF BIS-CORES] %

ol ol FFde] ¢ f-’r S H OqTOi‘ﬂr
Zt AYPTY FFALE Zo] ¥2 HUE vl apicalFoE AFE H|A
& AR7 Yol s

EOE]—Z:—%[P—I'% ol BATgH R FAol AR (p <
001). ol AsY FFIH FAGe FFHLE Yeides dAolAth
Aksornmuang 57 ©|9% %% Eg#Uz =oAL Unifil Core, Clearfil DC
Core, Built-It FR, DC core Automix® #F&A1#S ] apicale]l coronall
o FATHoR Be nAAEE Bt Rused, ZoAAE BT
AL o] Aol ML# 3 BLw9 APAFAE olef dAgt AT AUHF
9 MST ¥ BSTE apicalfZ o2 A5 E vAZErt #iste vsd 23
E BYEed, ot ZAAME FAHSE FA T AV 4F Lo ==F
%o zolz U AAG Noz FZ2HY FAAA Fd Lo ¢ #ol
=5
3

L

=% coronald FHH &l E7] W& wAARE Fho] "ol Ae
A & apical®th ©f AR Aol o]H AL HAl AF FFAAE
aA EAste e AE

0] 25338 2893 AWEY B3 Rueggeberges®el Aol olsd o

3848 93 AHEY FFS A M= FxAPE 288t Ba

"6}9}13} &A%t Braga$'99 Aol ostd oldFdd HFER AHER
RelyX ARC® Variolink I+ #FZAMAZES o 713 = =)
W}, Enforces 3E83 27158 BA6A v%d AEE ®HYvn Bust
It ol AFAES THHNEE JdFHE HFUX &



o]Fo|AA &g FL& UEA FI}A 10 mm AR EF T
=

o] RueggebergeS'®2o] Ao 4

A2 ALEE oldFHE FEHUA vt SEUHA dEs wE AR
& Yehdith o
MultiCore HBS AF&3 ML+ (84.06 £ 1471 kg/mm?) 3 MS (6868 =
2 e
585 kg/mm¥)a°] BIS-COREEZ A}&3%F BLT (7558 £ 1049 kg/mm?®) 3} BS
T (6062 = 505 kg/mm?) R}t FEYAo] s W FAFHoRE ¢ FL
H N AT E = . o
A2 AEE RAFAT (p < 0.01). ol= F As7He] de] ko] Aoz
/K - =4
ok, SRR T BT vAMAXe Xole EFEF ZEE HUbsE
1ol & & glow A FHrrE YIx ; .
o St g 1€ AZ3E, 4=%
L o 4%, AFZE, S AF

A5HY B ZolAe dFoz RIE ol BL 4EAA
A% AeHEZ PAAR FFo] Ushd & 97 WE sea=a ao
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2o AN BFF] 2P © FHTLS BT AR 7] Hol7} «
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e 9% 29 Aol& BAE A
otk olo] F b4 FRe o|AFFY BFYW TIAE ME THE TP
¥, 5 33Y TE ANEGOE, FYAL F Qold B wAx AwE
43 FEAEE Bk WA HF0) 4 mm, Eol7 10 mmel UI1F
gHle AN ol FHL AR AAAPY okad A 2SS At

o
‘.ajg
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e
.
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FHolA¢l MultiCore HB (Ivoclar Vivadent AG,
Schaan, Liechtenstein)9} BIS-CORE (Bisco, Schumburg, USA)E A}-&-3}
24 T Y Ex FEFIANZAG. vAXS HEE coronal, middle,

apicaldl A 339 g3 22 AHE AU

o

1. MLT (84.06 = 14.71 kg/mm%°] 7}3 & A2~ BA=E el $la BST
(6062 £ 505 kg/mm?e°] 7} ¥& H|A2 AEE HEMHAG

2. 2L AEE AHES APTE WY v A F AR EF A R
BoE BF WA nAAdEs o 3A JEbdor oe FAT
Z Aol ART (p < 0.01).

3. 7 A FUYdAE T34 coronal, middle, apical £ H|AX A=
zrol AA Yegon ol EF FAFHOZ fFoAol JAT (p <
0.01).

4, 2& FPUHez FPH F ARE 1Y HWAZ AxE A
Multicore HB7} BIS-COREX.H BATHoZ ¢ H& H7Ax
e T (p <0.01).
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a. b.
Fig 2. Dual cured core build-up resin composites used in this study
a. MultiCore HB (Ivoclar Vivadent AG, Schaan, Liechtenstein)
b. BIS-CORE (Bisco, Schumburg, USA)

a. ‘ b. ‘oo

Fig 3. Specimen manufactured for microhardness test
a. Acrylic resin block with artificial core space
(wide = 4 mm, deep = 10 mm)
b. Artificial core space filled with composite resin
c. Composite resin core sectioned longitudinally

Fig 4. Digital microhardness tester (DM-2D, AFFRI, Italy) used in this
study
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